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Title: 

POSITIVE PHOTORESIST COMPOSITION 



Abstract: 

PROBLEM TO BE SOLVED: To ensure high resolving power and to improve the edge 
roughness of a pattern by using an alkali-soluble resin containing phenolic hydroxy 
groups protected by a sobstitoent having a specified structure and combining two or 
more such resins different from each other in protection rate. SOLUTION: This positive 
photoresist composition contains an afkali-solubfe resin containing phenolic hydroxy 
groups protected by a sobstitoent having a strocture of the formu!a 3 a compound which 
generates an add when irradiated with active fight or radiation, an organic basic 
compound and a solvent The alkaH-sollyble resin Is a mixture of two or more resins 
different from each other in the protection rate of phenolic hydroxy groups and the 
difference between the maximum and minimum protection rates Is 3-SCX In the formula, 
R1 is a 1-4C aikyl, W is an organic group containing at least one atom seiected from the 
groop comprising 0 5 N 5 S ? P and SI atoms and at least one C atom, amino, ammonium, 
mercapto or the like and (n) Is a naturai number of 1-4„ 
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fi-£fls. p-b Kn^X^y-X^>"5£fil^#:# 
fls ; 4-b Kn^-y- 3 -^f-^Xf-l^^lf. 4-b 

T>V*MkmX\±T-t^)VmWM £ L<Wf$>ti&. 
[0 0 5 1 ] EtJJBttffliW^x 7-/M£<7)-g|5 (^7 
x y 3 o m o l %mr ) A*#*jRan $ 2xt ^ & 

=5f f- ]y y #*^(f £> *t 4 . 

[00 5 2] *HBJ3^ffljSfetC^§^-i. £ tfTS* 4 
■ecoffccOTAo^ »J TfraMHafJfif: LT , T-fe h v-t'n*" 
n— ;MSfli, t Fn^y^f i/y-N-fi7i/^ i K 
b Vu*ri/Xi-l<>CD— mo-T/U*r/U 
«tL<liO-7y;Htft. x^y-is^W y 
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ya. - V £^PtT £ TJVii V ^Wlfflg (ML<H 
*°'J (p-tPn^yXfl/y) . p/m-tFn^y 
p/o-tFn^yWl/yftl^ 

-tHn^y-3-^f;l/Xfl/yIil 
y-3, d3:T/k^;kK 
»b Ko^^x^pyfKIg. ±iE«fli^OH«coT^ 
;Wt«fXJ4r-fe^Wbft. ^'JbFn^yXfl/yf 

[0 0 54] *3&9§££^T. ^'JbFn^yXfl/y 
fcii. p-bFo^yXfl/^yv-, m-bFn^ 

[0 0 5 5] ilBy^^v^MflKiSr^^yv-Sri 

[0 0 5 6] FJfSO^&yv— t LTi±. 7i;-/K m 

J^VWHHs 2, 5-^>-W-/K 3, 5-^=yW 
3, A-^i/V J—)V^ 2, — )Vm 

C0^t/US— m-3Z^-)V7 ^y— /K p-xf/l^ 

x7-/k P -t?f/my-/k 2, 3, 5- by 

^ry7x/WK m-^F^y7x/Wk 3, 5-^ 
^F^y7x/- ;K 2-^b^y-4-^f/^7x7 
—7k. m-XFJry7x7-/k p-XF^y7x7- 
;k. m-TUTf^i^x 7K p-7°n^y7x7 
— ;K m-7'>^y7x7- ;k. p-7"Ky7x7- 

b^P^yb'7x-/l/, b^7i/^A s 7 x-Zl/7 

x7-/k i^YVkW— /K t7h-;^obFn^y 

[00 5 7] T/^fb HMi: kTJA. Wi.Jf *;^T/P 
fbF\ A°7*;^7^fbF\ nbr^ftK, T 
nt^7^ft k\ ^yXT/l/fb F\ 7x-/^7-b k 
7^fbK, a-7x-^7nU;^T^fb k. IB 7 
x~/kTub7krn-fb k\ o-b Fn^y^yxT/^ 
ftb\ m-bFn^y<yX7/^fbF\ p-bKn 
^y\yX7^fbF\ o-^hn^yX7/l/fbF, 
m-«Fn\yX7/^fbF\ P -^Fn^yX7/l/f 



bk\ o-7f;KyX7/l/fbF\ m-^f/KyX 
T^ft F . p -7f/KyX7^fb F . p -xf-/k 
^yX7/I/fb F\ p - n - 7"f;KyX7/^fb F . 

[0 0 58] :Jlt^7/l/fbFI(l *«lTfcL<l4 
2«m±ffi^^Tffl^A,ti^o Kffittffii: UTtt 
SQfe. ^fBL »BL 

4 . RiMiHSSS-frW LTV ^UT/k# U «rj»fflMBco 
tMLT. 5 0H%HT, L<{±3 0fi*%]il 

[0059] *^j^o^^M7 * hwjxhmmmz 
hit^m (immm) *«^«jffls 

*k yt7^^jvm^coy6mmL ^mm^ftm&m. y& 

&%nco± (400-200 nm^hl, &£&H4tL W 
t*f^L<{±, gflk hff. iff, KrFX^fy7^ 
iP-tt) . ArFX^yVk-f^ 

[0 06 0] >f<7)ffi<7) ( b ) *#HJJtefflV^*L* 

LTJ4. fci:i.tf S. I.Schlesinger,Photogr.Sci.Eng. , 
18,387(1974). T.S.Bal eta 1, Polymer, 21, 423 (1980) m 

tiaat^^rv— ^Ata. *ni#it^4,069, 055 

1114,069,056 ^\ R Re 27,992^. #11^3-140,140-^ 
^tlBttOTy^e — ^AJg. D.C.Necker etal , Macromol 
ecules, 17,2468(1984). C.S.Wen etal , Teh, Proc. Conf.R 
ad. Curing ASIA, P 478 Tokyo, Oct (1988) s *H#ltm4, 
069,055 ^. R4,069,056 ^t|E»^*^*— 
1§. J. V.CrivelloetakMacromorecules, 10(6), 1307(1 9 
77) s Chem. SEng. News, Nov. 28, p31 (1988) s RffllffF^lO 
4,143 ^\ *H#ftm339,049 ^\ 1*111410,201 ^\ # 
MT2-150,848 ^ firaPF2-296,514 ^tlBift^H- 

^Afi. J.V.Crivello etal , Polymer J. 17,73(198 
5) s J.V.Crivello etal . J. Org. Chem. ,43, 3055(197 
8). W.R.Watt etal , J. Polymer Sci., Polymer Chem. Ed. , 
22, 1789(1984) . J.V.Crivello etal, Polymer Bull.,1 
4,279(1985). J.V.Crivello etal , Macromorecules, 14 
(5), 1141 (1981) . J.V.Crivello etal , J. PolymerSci . , P 
olymer Chem. Ed. , 17, 2877(1979) . BfcW»»SB70,693 

m, 902, 114 ^[51233,567 [1]297,443 R29 
7,442 *IB#fFSl4, 933,377 IM161,811 ^. 
[11410,201 |1]339,049 [14,760,013 ^ m,73 
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4,444 9\ |s]2,833,827 9\ ®[I]#ffFfil2, 904,626 9\ 
[113,604,580 9\ |HJ3,604,581 9-^fE»OX/t^~^ 
J.V.Crivello eta 1 , Macromorecules, 10(6) , 1307 
(1977) . J.V.Crivello etal , J. Polymer Sci ., Polymer C 
hem. Ed., 17,1047(1979) ^tCfEtttO^r W-^Atg. 
C.S.Wen etal, Teh, Proc.Conf.Rad. Curing ASIA,p478 To 
kyo , 0c t ( 1988) m lZ IBtft^O T ;P V — ^ A «|?tf9;fr - ^ A 
fi. *H#ltSfB,905,815 9\ #&0g46-46O5 9\ #HB 
0g48-3628l9\ #Mffg55-320709-. #BHHg60-239736 
9\ # HHB61-169835 9\ #HHHS6 1-169837 9\ #HPg 
62-582419". #|?H0g62-2124Ol 9\ #HHHg63-702439\ 
#IH9BS63-298339 WtlStt^«^o^>^%. K. 
Meier et al , J. Rad. Curing, 13(4) , 26(1986) . T.P.Gil 
1 et al, Inorg.Chem. , 19, 3007(1980). D. Astruc, Acc. Ch 
em.Res., 19(12), 377(1896) . »BBT2-161445#*tlE 
t^Iil/SlAnyyffi S.Hayase etal, J. P 
olymer Sci . ,25, 753(1987) E.Reichmanis etal,J.Phol 
ymer Sci., Polymer Chem. Ed. ,23, 1 (1985) Q.Q.Z hu eta 
1 , J . Photoc hem . , 36 , 85 , 39 , 317 ( 1987) B . Ami t eta 1 , Tet 
rahedron Lett. , (24)2205(1973) D. H.R.Barton etal, J. 
Chem Soc. ,3571(1965) P.M.Collins etal, J. Chem. So 
CPerkin 1,1695(1975) M.Rudinstein etal , Tetrahedr 
on Lett. , (17), 1445 (1975) J.W.Walker etal J. Am. Chem. 

Soc. ,110,7170(1988) S.C. Busman etal, J. Imaging Te 
chnol. ,11 (4), 191 (1985) H.M.Houlihan etal ,Macormol 
ecules, 21, 2001(1988) P.M.Collins etal , J. Chem. So 
c . , Chem. Commun. , 532 (1972) S. Hayase etal , Macromol ec 
ules, 18, 1799(1985) E.Reichmanis etal , J. Electroche 
m.Soc. ,So lidState Sci . Technol 130(6) F.M.Houlih 
an etal, Macromol cules, 21, 2001(1988) BfcM1#fFig029 

0. 750-9-. 1*1046,083 9\ [^156,535 9\ Ir1271,851 
9\ mo, 388,343 -9 *H#f^3,901,710 9\ R4,18 
1,531 9\ #^0360-198538 9\ #MHS53-133022 9^ 

Ms M. TUN00KA etal, Polymer Prepri nts Japan, 35 
(8) G.Berner etal , J. Rad. Curing, 13(4) W.J.Mijs eta 

1, Coating Technol ., 55(697) ,45(1983) , Akzo H.Adachi 
etal , Polymer Preprints, Japan, 37 (3) EfcM#rFlH019 
9,672-9. R84515 "9. [5]199,672 9\ R044,115 9\ 
1110101,122-9. *H#ftH618, 564 9-. 1*14,371,605 
^ 1114,431,774 9-. #W0S64-181 439-. »HPP2-245 
7569-. #SW3-1401099^tfBfl$£ r M 5y^7t* 

#M0g6i-i66544 ^mizmmcD^^j^y^m 

[00 6 1 ] i*L6^)3KtJ;9»tlS*^-4afi. 

7^il^_{f. M.E.Woodhouse etal , J. Am. Chem. So 
c. ,104,5586(1982) . S.P.Pappas etal , J. Imaging Sc 
i. ,30 (5), 218(1986) . S.Kondoetal ,Makromol . Chem. ,R 



apid Commun. ,9,625(1988) . Y. Yamadaetal , Makromol . C 
hem. ,152,153,163(1972) . J. V. Crivel lo etal , J. Polym 
er Sci., Pol ymer Chem. Ed. , 17, 3845(1979) . *H#fFlSl 
3,849,137 9-. ©IB#¥FJg3914407 . #^0863-26653 
9". #gH&g55-164824 9". #130362-692639". #HB0§6 
3-146038 . #^0363-163452 9". #BHBg62-153853 

9-. #nHfE63-i46029 ^mzmmcofci^mzm^&zt 

[0 06 2] S^^V.N.R.Pillai, Synthesis, (1), 1(198 
0). A.Abad etal , Tetrahedron Lett. , (47)4555(1971) . 
D. H.R.Barton etal, J. Chem. Soc. , (0 , 329(1970) . *H 
#1^3,779,778 9". KfcM#ftmi26,712 #*fciE»tf> 

[ o o e 3 ] _bK ( b ) tmm&xtemmcommzj: 

( 1 ) hU^n^^a^HmL^TIB-^ (PAG 
1 ) tg§iiS^^f^!^Mi^S (PAG 
2) tS§MS-biJ7y>ii*, 
[0064] 
[ft2 7] 



,202 



\\ 

c 

H 201 -0^ C(Y)3 
(PAG1) 



(Y) 3 C C < Y >3 
(PAG2) 



-/l^l, T)Vlr=JV&^ R 202 (iK^t L<(±*«j&C9 

ru-zn, r/i^— a-s. riv^-ivm. -c (y> 3 

[0066] 
[ft2 8] 
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Cl-Y_^-CH=CH-C^ o ^C-CCl 3 



{PAG1 1) 
N — N 



3 

CPAG1-2) 



(PAGl-3) 



(a)C 4 HgO -^^CH^CH-C^G- CC1 3 




(TAG1-4) 

CH=CH-C C-CCI3 
(PAGT-5) 



^y-CH=CH-^-C^C-CCl 3 



(FAGl-7) 

[— N 
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— N [0067] 



/~v /=\ >;~Ti 

\^JrCE - OH y~ CH=CH-q^C-CCl 3 



(PAG1-8) 



[ft2 9] 
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CI 



[0068] 
[«0] 



CI 



ch=ch 



XX. 

CI3C N ccl 3 
(FAG2-9) 



Cl3 



CI3C "« cci3 

■ (PAG2-1) 



PCH3 




CI3C "« CC1 3 
(PAG2-S) 




Cl 3 C 0013 

(PAG2-5), 




GI3C "« CC1 3 
CAG2-7) 



CH=CH 



CI3C 

CC13 

(PAG2-10) 




C1 3 C N CCI3 
CPAG2-2) 




CI3C N CCI3 
CPAG2-4) 




COCH3 



CI 3 C N^CCI 3 



(PAG2-8J 
OCH3 




CH=CH 

CI3C ^ir^ccia 

(PAG2-8) 

[0069] ( 2 ) TIE^-feS ( P AG 3 ) X'&Ztl 
S3-h-^AS, XttHRS (PAG4) T'^§iX^» 

[0070] 
[^3 1 ] 
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Ar 1 r2<»3 

y z - R *°«> s + z- 

Ar Z K 305 

CPAG3) (FAG4) 



[00 7 1 ] i;ti?Ari , Ar2 li#*SfcirfcMH 

r h saw \ o y y-M^^ff ft h . 

[0 0 7 2] R 2 ^ R 2 o*. R 2 (» 5 {±, #««Lfcfc, ■ 
{S&£ fcUll T 'J -/t*fc*f L T ttttSft 1 ~ 8 <T> 

ximmm 1-^8, cor jva^^m, xivx*^>vm, r 

[0 0 7 3] Z. J±MT-;t>"£:^U WitfBFr, 
As F 6 - , PF 6 - , SbF 6 -, S i F 6 -2 , CI 0 4 " 

„ CF 3 so 3 -i£OA-7;Wo7;W^/i/*yl7 
ix;i/^yi7~ty, ryb5^yyx/wty»r- 

[0074] iytR 2 0 3 . R 2 04 „ R 2 « S «^«2'3S 
V'Ari, Ar 2 {i^tL^CO*^X{±a^*Sr^L 

[00 7 5] 4fc, S^fMP^atT'^^BfT'Ott^ 
36ft ( T-Topfl ^3r^=fc o 

lit. ±IB— m& (PAG3 ) „ (PAG4)KiJ1^ 
A ri, A R«3^Rm ,6*^*4 W±*W» 



IS 8 fltLhOT/I^ /t--SXf 4T/1- 3 ^ i/&CDMcD^fr t> 

S^t0*^^a(m^S^^< fc t> 2 

tL< l±iK»lit5Cl±4HltK<oiiaaR l — 3 fl^TA^f ;u 

*x(ir^=2^^K^ffifo^*^ja{fn^K^^>< 1 1 

XtiTy h 7-by7;|/*>-l«7-^y^*t 0 
[0076] ftflcfti: l/r(i&Tt£^ft^fttf«J*fr h 

[0077] 
[ft3 2] 

(PAG3-1) 
(RA.G3-2) 
CPAG3 -3) 

(PAG3-4] 

[0078] 
[fc3 3] 
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[0079] 
HK3 4] 



o< + -o 



CF3S03 ' 

(PAG 3 -5) 



0^ I+ ^0^ ° CH3 " 
(PAG3-6) 

O~ I+ "O^ 0CH3 SbF e~ 

(PAG3^7) 



Pr 6 ~ 



N0 2 
(FAGS -8) 



^3 — i+ -^3~-no z eF 3 so 3 " 



3 3C-C >-I+ 



(PAC3-9) 

CH3 AsFg = 



(PAG3-10) 

H 3C CH 3 
(PAG3-1I) 



(n)C 7 Hi6-^ /— ( -\_J— Cn)C 7 Hi5 PFfi" 
G?AG3-12) 



C K >-i + -a CI pf 6 " 

(PAG3-13) 
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, - / — S. . / \ [0080] 

(PAG3-14) 



H 3 COOC COOCH3 
(PAG3-15) 

P 1 CI 




1- 

(PAG3~19) 



1 r 



CI 

(PAG3-2G) 



PJ?V 



(FAG3-16) 
(PAG3-17) 



(PAG3^1S) 



CF 3 30 3 - 
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CF3SO3 ~ 




(PAG3-21) 



"O3S 



0~ I+ ~0 H 3 C0 



(PAG3-22) 




OCH3 




° 3S ~\ /"^ OC 2 H 5 



(PAG3^23) 



O + 0 -0 3 E 




NH 



(PAG3-24) 
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so 3 - 

(PAG3-25) 



ra -0- i+ -0-c 

o 

so 3 - 




o 

CPAG3 -23) 



S03- 

(PA03-27) 



[0 082] 
[ft3 7] 
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H I7 C| 



(PAG3-28) 



(PAG3-29) 



1 OK>h,' O'-Q 
(PAG3-30) (PAG3-31) 



w b-c,H 9 n 
(PAG3-32) (PAG3-33) 



ok> .o*-o 

HjC-0-30,- 



f H^C 4 



CPAG3 34) - (PAG3-3S) 



[0083] [-ft3 8] 



Patent provided by Sughrus fttfeon ; PLLC - http://www.sughriie,com 



(6 1) 300-338677 (P2000-338677A) 



[0084] 
[ft3 9] 



-so 



(PAG3-36) (PAG3-37) 




1H » C *^ ^-O-O-O-c^h/ 1 
1 H 9 C« 

(PAGG-38) (PAG3-39) 



so," 




H„C,-0-< >0-C,H 



(PAG3-40) 
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Ok- 

(PAG4-1) 



BF 4 " 



CPAG4-2) 



0^8+ AsF 6 - 



(PAG4-3) 



CPAG4 -4) 
CPAG4 -5) 



SbF 6 * 



eF 3 S0 3 ~ 



0)^S + C 8 F 17 S0 3 - 

V//3~ S F \ /" S ° 3 ' 

(PAG4-7) >~\ * 

F F 



[0085] 
[^4 0 ] 



(PAG4-8) 



(PAG4-9) 



CH 3 

(PAG4-10) 



2 CF3SO3 



H3C 
HO 
H 3 C 



CH 3 

CH 3 
(PAG4-11) 



(PAC4-12) 



H3CO 
HO 
H3CO 




(FAG4^13) 



[0 086] 
UtA 1 ] 



SbFg 



BF4" 



CF 3 S0 3 - 
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(n)C 4 H 9 
HO 



n 9 

-0-O 



(PAG4-14) 



HO 




CH 3 
(PAG4 -15) 



n 3 c 



HO 

H 3 C (PAG4-16) 



/~\ 

s + o pr 6 - 





(PAG4-17) 



AsFg" 




'C 8 Fl730 3 - 



(PAC4^18) 



[0087] 
Ut4 2 ] 



7 . 0 

CH 3 
(PAG4-19) 



SbF 6 * 



(PAG4-20) 



(PAG4-21) 



PF 6 " 



^^-C-CH 2 -S^J] AsF a 



C- CH 2 - S^J] 
CI (PAG4-22) 



AsF 6 " 




II />i 



(PAG4-24) 



[0 088] 
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^_^-C-CH 2 -S + -(n)C 4 II 9 PF 5 - 
(n)C 4 H 9 
(PAG4-25) 

o-o-io), 

(PAG4-26) 



C8Hi 7 S0 3 - 



(PA04-27) 



0PAG4-28) 



CPAG4-29) 



-s 



2Ci , 3 so 3 - 



"S 2Ai.F 6 ~ 



OCH 3 



CX>Cr ! 

(PAG4 -30) 0C^ 3 



^c-0~ s !-(O oc ^) ? 



so 3 - 




F 

(PAG4-31) 



[0089] 
[^4 4 ] 
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[0090] 
[ft4 5] 



(PAG4-34) 
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S 



(PAG4-35) 



(PAG4-37) 



Of Q- 3 °." 



(PAG4-39) 



9 



6 o 

(PAG4-41) 



6 



(PAG4-36) 



P-ch, 



On 

o 



(PAG4-33) 



•9 



6 fv 

He' 



(PAG4-40) 




[00 9 1] 



[<ffc4 6 ] 
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SO/ 



O 
Oh 

H,7Ca " 0 "V_/"°- c « H r 
(PAG4-43) oh 

v cP" 
6 d 

Q (PAG4-44) 

6 



(PAG4-45) 



Or 

(PAG4-46) 



9 

C,H s O-< >-so 5 



(PAG4-47) 



[ 0 0 9 2 ] — $5$ ( PAG 3 ) , (PAG4) 
*L4±IE3j-— ^^*(±4M9IT* D , CTiifJ.W.Knapczyk 
etal, J.Am. Chem.Soc. ,91,145(1969) . A.L.Maycok eta 

I, J. Org. Chem. ,35,2532, (1970) „ E.Goethas etal ,Bu 

II. Soc. Chem. Belg. ,73,546, (1964) „ H.M.Leicester 
J. Ame. Chem.Soc. ,51,3587(1929) . J.V.Crivello eta 
1, J. Polym. Chem. Ed. ,18,2677(1980). *H#I^2,807, 
648 ^$XX|5]4,247,473-f\ #^53-101,331^^12 

[00 93] ( 3 ) TIS-Mit ( P AG 5 ) T'^$tL^ 
j^^tf SdBWfcXIi—jRsS ( P A G 6 ) T-a^fLl. A 

[00 94] 
[4"fc4 7 ] 



Ar 3 -S0 2 -S0 2 -Ar 4 



(PAG5) 



R 206 -SO 2 



(PAG6) 



[0 09 5] sCff. Ar 3 , Ar'll fi& 

sti> t<(i*amor;L-dfixy*, Tn^-i^x* r 

[0096] 
[ft4 8] 
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